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SEPARATION OF ALCOHOLS OF HUMAN HAIR LIPIDS BY
THIN LAYER AND GAS CHROMATOGRAPHY*
ERIC J. SINGH, PH.D., LEON L. GERSHBEIN, PH.D. AND
HUGH J. O'NEILL, M.S.
The analysis of sebum alcoholic mixtures
directly by the gas chromatograph is beset by
several difficulties such as the overlapping of some
of the branched chain peaks, among others. As
inherent with most mixtures of biological origin,
the resolution or preparation of samples becomes
a problem of prime importance. Accordingly, the
alcohols obtained on saponification of hair lipids
followed by chromatography of the unsaponifiable
portion over alumina have been submitted to
thin-layer chromatography (TLC) and each of the
resulting fractions analyzed by temperature pro-
grammed gas chromatography. In this way, a
variety of component peaks was afforded for fur-
ther structural elucidation. Previously, a direct
analysis of the alcohol and sterol mixture from
hair lipids by gas chromatography wit.hout recourse
to TLC was advanced by this laboratory (1).
EXPERIMENTAL
Alcoholic mixture—Hair cuttings of full-
headed Negro men, abstaining from the use of
any hair dressings or pomades, were extracted with
petroleum ether (b 30-60°), the lipids (CF-bA)
saponified with 20% sodium hydroxide in 95%
ethanol, the unsaponifiable material in petroleum
ether chromatographed over alumina (Alcoa F-
20) and the column doted with five different
media. The last one or methanol eluate when rid
of solvent under vacuum, yielded the mixture of
alcohols and sterols employed in this study. The
methods as advanced earlier in the processing of
hair lipids were followed in all details (1—3).
TLC procedure.—Glass plates measuring 20 x
20 x 0.4 cm were coated with silica gel G at 0.25
mm thickness, dried at room temperature for 16
hr, heated in an oven at 105° for 30 mm and
stored over anhydrous silica gel. The sample dis-
solved in ethyl ether (5—10 pl) was placed 2 cm
from the edge of the plate and the chromato-
plates developed at 25° in a chamber saturated
with 95% ethanol and previously equilibrated for
one hour. The solvent was allowed to ascend a
distance of 15 cm from the point of application.
Prominent spots were located by charring with
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concentrated sulfuric acid-dichromate solution. On
the basis of this reference, the corresponding areas
were scraped off and five fractions removed and
individually pooled; a total of 1.5 g starting mix-
ture was processed. Repeated elution with ether
followed by centrifugation and careful removal of
the solvent at 30° yielded Fractions I—V, inclusive.
The alcohol cuts were acetylated with acetic
anhydride preparatory to gas chromatographic
analysis.
Gas chromatography.—--All analyses were carried
out in a Loenco model 70 gas chromatograph
equipped with a dual hydrogen flame detector.
The copper column measured 8 ft x Vs in. o.d. and
contained 3 wt% SE-30 impregnated on 60—80
mesh Chromosorb AW. The column was pre-con-
ditioned at 350° for 16 hr. The helium flow rate
was 80 mI/mm. The respective samples in ether
were injected in volumes of 5 sl and programming
affected at 100 to 325°; the rate of heating was
2°/mm. For characterization of the peaks, the
relative carbon number of each was determined
(4). Catalytic hydrogenation was employed for
the analysis of unsaturated components.
RESULTS AND DISCUSSION
The percentages of TLC Fractions I—IT, inclu-
Sive, were 35.9, 40.3, 10.9, 8.7 and 4.2, respectively
and t.he R, values amounted to 0.00, 0.20, 0.33,
0.53 and 0.80 in the order stated. The data are
presented graphically in Figure 1. The saturated
straight chain alcohols ranged from C10 to CM and
branched chain members were also prominent. In
fact, the diversity in the branched alcohols is
evident for C18 and C19, both of which displayed
unique singly branched components (Fractions
III and IV).
Most of the higher homologs occurred in Frac-
tion I with apparent decreasing complexity over
to Fraction V. The latter, in contrast to the other
four, contained high levels of C15 to C17, the C14
content being 11.6%; the olefinic portion of this
fraction as well as that of Fraction I (C19, C71
and C23) was monounsaturated. However, with
Fraction III, the olefinic moieties (C15, C15, C19
and C77) were diunsaturated in character. In gen-
eral, the overall percentage of monounsaturated
alcohols was higher than that of the diunsaturated
members. Furthermore, for the odd-numbered
components (C21), the monounsaturated alcohols
were far more abundant than the diunsaturated
types. It will bc noted from Figure 1 that the
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Fm. 1. Relative percentage distribution of alcoholic components in TLC Fractions 1—V,
inclusive. The solid bars represent the normal and branched saturated alcohols and the
dotted lines, the unsaturated members.
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odd-numbered monounsaturated alcohols occurred
at higher levels as compared to the corresponding
diunsaturated members; the reverse order was
apparent with the even-numbered homologs. Cho-
lesterol was present only in the first three frac-
tions in the order: I > II > III.
SUMMARY
Alcoholic components isolated from the un-
saponifiable portion of human hair lipids were
submitted to thin-layer chromatography over
silica gel G and employing 95% ethanol as de-
veloping medium and five fractions isolated. As
based on gas chromatography, many components
were well resolved and little overlapping of
branched chain members was apparent. Alcohols
were detected in the range of C10 to C30. Sterol
occurred in the first three fractions of lower
mobility.
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